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PRICING  RULES  FOR  HOSPITALS 

1 .  Introduction 

The  construction  of  an  effective  scheme  of  hospital  rate  regulation  has 
become  an  important  public  policy  problem.  Yet  surprisingly  little  attention 
has  been  directed  to  the  design  of  the  hospital's  rate  structure.  My  task 
in  this  paper  is  to  investigate  the  following  question:  How  far  can  we  apply 
the  economic  theory  of  optimal  pricing  for  public  enterprises  to  the  prac- 
tical problem  of  setting  hospital  charges? 

My  perspective,  therefore,  is  that  the  hospital  is  a  regulated  enter- 
prise which  must  set  prices  in  the  public  interest,  subject  to  some  sort  of 
breakeven  constraint.  Although  it  may  be  presumptuous  to  regard  the  hospital 
as  a  bonafide  public  utility,  the  special  position  of  this  nonprofit  firm 
in  our  society  seems  to  make  this  a  reasonable  starting  point. 

Even  in  this  narrower  public  enterprise  context,  there  must  be  a  hundred 
different  ways  of  analyzing  the  hospital's  price  structure.  Should  prices 
reflect  marginal  costs  or  average  costs?  Should  these  costs  be  calculated  to 
reflect  anticipated  technical  change  or  alternative  quality  choices?  Are 
there  externalities  to  worry  about?  Should  the  hospital  correct  for  distor- 
tions in  input  prices?  Do  we  take  uncertain  demand  into  account?  How  about 
multi-part  tariffs  or  other  nonlinear  pricing  schemes?  What  product  should  we 
price  anyway?  Room  and  board?  Syringes?  Appendectomies? 

Rather  than  producing  an  exhaustive  compendium,  I  shall  focus  on  those 
aspects  of  the  hospital's  rate  structure  which  seem  to  be  central  to  the  role 
of  this  institution.  In  particular,  the  hospital  will  take  explicit  account 
of  the  risk-spreading  and  income  distributional  consequences  of  its  pricing 
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decisions.  My  main  reason  for  this  approach  is  to  dispel  the  commonplace 
notion  that  hospitals  should  set  prices  at  average  costs.  Paying  attention 
to  risk-bearing  and  income  distribution  is  also  a  way  of  confronting 
inevitable  questions  about  the  special  nature  of  the  hospital's  product. 
After  all,  coasting  across  Dupuit's  bridge  is  not  the  same  thing  as  having 
a  heart  attack  or  an  abortion. 

After  this  introduction,  Section  2  focuses  on  the  theoretical  problem 
of  public  pricing  when  risk-spreading  and  distributional  considerations  are 
involved.  For  the  most  part,  this  is  merely  an  extension  of  the  literature 
on  optimal  pricing.   There  is,  however,  a  peculiar  twist.  We  will  have  to 
question  carefully  the  usual  assumptions  that  social  welfare  should  be 
titrated  by  willingness  to  pay  or  that  in  the  case  of  serious  illness  the 
consumer  always  knows  best. 

In  Section  3,  attention  is  shifted  to  an  empirical  experiment  of 
calculating  optimal  charges  for  a  representative  hospital,  based  upon  the 
rules  derived  in  Section  2.  My  data  source  is  a  study  of  the  cost  and  pro- 
duction relations  of  a  medium- si  zed,  urban  teaching  hospital  during  the  period 

2 
1971-1973.   Two  different  systems  of  product  pricing  are  analyzed:  the 

conventional  product  classification  based  upon  ancillary  services  and  daily 

accommodations;  and  an  experimental  alternative  system  of  flat  per  diem 

charges  according  to  diagnosis.  These  two  pricing  methods  turn  out  to  have 

very  different  properties.  Although  this  type  of  experiment  has  all  the 


See  for  example  Ramsey  (1925),  Samuelson  (1951),  Baumol  and  Bradford 
(1970),  Dixit  (1970),  Boiteaux  (1971),  Diamond  and  Mirrlees  (1971), 
Atkinson  and  Stiglitz  (1972),  Feldstein  (March  1972,  May  1972), 
Diamond  (1975). 

2.  See  Harris  (1975). 
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1  imitations  of  any  case  study,  my  suspicion  is  that  the  results  are  typical 
of  a  wide  class  of  hospitals  in  this  country. 

Finally,  Section  4  pulls  together  the  above  results  to  suggest  some 
practical  approaches  to  the  design  of  hospital  rate  structures.  In  particular, 
I  will  consider  the  relation  between  these  theoretical  pricing  rules  and 
those  pricing  practices  which  hospitals  actually  follow  in  the  current 
regulatory  environment. 

Because  of  its  necessarily  limited  scope,  this  paper  ignores  two  impor- 
tant but  related  problems.  Nothing  is  said  about  the  design  of  pricing  rules 
in  a  multiple  hospital  regime  in  which  product  quality  and  production 
efficiency  may  vary  across  hospitals.  Furthermore,  there  may  be  strong  inter- 
connections between  a  hospital's  market  prices  and  those  allocative  instruments 
which  a  hospital  might  use  to  solve  its  critical  internal  control  problems. 
These  issues  will  be  dealt  with  elsewhere. 

2.  The  Second  Best  Again 

I  shall  consider  the  hospital  to  be  a  multiple  product  monopoly  which 
serves  a  closed  community  with  a  very   large  number  of  consumers.  This 
theoretical  approach  abstracts  from  the  fact  that  consumers  in  a  particular 
locality  may  have  access  to  many  hospitals  or  that  some  hospitals  accept 
distant  referrals.  It  also  finesses  questions  of  physicians'  admitting 
privileges  at  several  hospitals  or  multi -hospital  sharing  arrangements.  My 
point  here  is  that  most  hospitals  have,  in  some  sense,  a  captive  population. 
These  captive  customers,  however,  do  not  own  the  hospital.  As  usual,  the 
analysis  will  be  of  the  partial  equilibrium  type. 

I  will  also  assume  that  hospitalization  insurance  is  available  to  mem- 
bers of  this  hypothetical  community.  These  insurance  policies  are  written 


by  a  third  party  separate  from  the  hospital.  The  hospital  cannot  change 
the  terms  of  these  policies.  These  policies  are  of  the  reimbursement 
type  and  are  characterized  by  fixed  coinsurance  rates.  The  coinsurance 
rates  are  allowed  to  depend  on  the  various  services  the  hospital  offers. 
For  example,  there  could  be  full  coverage  on  daily,  semi  private  room-and- 
board  but  20  percent  copayment  on  certain  ancillary  services.  Although 
the  inclusion  of  deductibles  would  be  desirable,  I  will  defer  that  possi- 
bility until  later. 

I  will  assume  that  hospitalization  insurance  is  financed  by  a  lump  sum 
premium  equal  to  the  policy's  actuarial  value.  These  premiums  are  paid 
during  a  hypothetical  second  period.  The  discount  rate  is  zero. 

Finally,  I  will  make  some  familiar  assumptions  necessary  to  render  the 
total  demand  for  hospital  services  nonstochastic.  The  uncertainty  is  thus 
concentrated  solely  on  potential  consumers.  This  permits  me  to  avoid  the 

problem  of  devising  a  rationing  method  during  periods  where  demand  exceeds 

3 
short-run  capacity  --  a  question  which  I  will  defer  to  another  paper. 

Although  the  hospital  cannot  control  the  terms  of  insurance  coverage 

or  the  government's  redistributive  policy,  it  does  take  into  account  the 

possibility  that  there  may  be  distortions  in  the  existing  insurance  system 


3 
'  Previous  approaches  to  the  problem  of  pricing  under  uncertain  demand  have 

assumed  that  excess  demand  is  rationed  by  either  willingness  to  pay  or 

according  to  some  process  of  self-selection.   See  for  example  brown  and 

Johnson  (1969 »  1973),  Visscher  (1973),  Carleton  (1975),  and  Panzar  and 

Sibley  (1977).  As  Feldstein  (1967),  Rafferty  (1971),  and  Harris  (1977) 

have  pointed  out,  however,  the  process  of  rationing  excess  demand  in 

hospitals  remains  poorly  understood.  Another  difficulty  with  previous 

approaches  is  that  welfare  is  measured  as  the  expected  value  of  consumer 

surplus,  a  criterion  which  may  be  inappropriate  in  the  current  context. 

For  some  discussion  of  the  use  of  peak-load  pricing  in  hospitals,  see 

Long  and  P.  Feldstein  (1967)  and  Berki  (1972). 


or  in  the  distribution  of  income  in  this  community.     The  price  structure  will 
therefore  reflect  the  fact  that  a  young  man  admitted  with,  say,  a  crippling 
brain  hemorrhage  may  not  have  enough  insurance  or  may  be  impoverished  by  the 
tragedy. 

The  problem  is  this:     What  prices  should  the  hospital  set  to  generate 
some  mimimum  required  cash  flow? 

The  Hospital  as  Insurance  Company:     I  first  regard  each  consumer  as  having 
the  same  initial   resources  and  tastes.     This  assumption  will  be  relaxed 
below.     This  representative  individual   is  uncertain  about  his  future  state 
of  health.     States  of  health  are  assumed  to  vary  independently  across 
individuals.     Following  Arrow's   (1976)  notation,  let  x.     denote  the  represen- 
tative individual's  consumption  of  hospital   service  i  when  in  state  of  health 
s.     Let  p.  be  the  (state-independent)  price  for  hospital  service  i.     Let 
qi  =  r. p.  be  the  consumer's  price  for  service  i  net  of  insurance,  where  r. 
is  the  specified  coinsurance  rate  for  hospital  service  i.     Let  U     (...,x.    ,...) 
denote  the  consumer's  utility  in  state  of  health  s.     Let  V  =  E[U  ]  denote 
the  consumer's  expected  utility,  where  E[«]  is  the  expectation  operator 
across  states  of  health.     Let  y    be  the  consumer's  pretax  income  in  state  s. 

The  assumption  of  a  very  large  number  of  consumers  with  independently 
distributed  risks  of  illness  permits  me  to  treat  the  demand  for  each  hospital 
service  as  non-stochastic.     Let  x.  be  the  per  capita  supply  of  hospital   service 
i.     Then  in  equilibrium. 


E[x1s]  =  x.  all   i  (1), 


For  each  state  of  health  s,  the  consumer  maximizes  U  given  prices  {q-} 
and  the  budget  constraint 


Wjs  = 's  "  Vprqj)x;i  (2)' 


where  the  summation  term  on  the  right-hand  side  of  (2)  represents  the 
insurance  premium.     The  first-order  conditions  for  utility-maximization  in 
each  state  (ignoring  corner  solutions)  are 


3U. 


-    =  X  a,  all   i  (3), 


9xis         s^i 


where  X     is  the  marginal   utility  of  income  in  state  s. 

I  now  want  to  find  prices  {p.}  which  maximize  the  representative 
consumer's  expected  utility  V  =  E[U  ]  subject  to  a  constraint  on  the 
hospital's   (per  capita)  net  revenue  n.       The  first-order  conditions   (again 
ignoring  corner  solutions)  include 


dV     +      dJL_=  n    .  (4) 

dpi  dpi 


where  u  >  0  is  the  Lagrange  multiplier  for  the  net  revenue  constraint. 


4 

The  requirement  that  hospitals  break  even,  that  is,  n  =  0,  is  merely 
a  special  case.  The  more  general  case  is  considered  here  because  a 
requirement  of  zero  "economic"  profits  may  mean  that  "accounting" 
profits  must  be  positive.  See  Section  3  below. 
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After    alot  of  technical  manipulation,   (4)  yields  the  following  expression: 


PrmCi  n                    r  E[A  x     ]       E[X_] 
p— -nii=1_      3       s  is s_  (1       )(]         j 

Ki  yx.        y      l     11 

E[X  ]        P.-mc.      p.x. 

♦  >  {  ir-  (1"rj) "  ^  h,j  P^t        a111        !5) 

in  this  set  of  equations,  mc.  is  the  marginal  cost  of  service  j  and 

J 

q .  dx . 

n. .  = t-J-   is  the  cross-price  elasticity  demand.  Note  also  that  E[X  ] 

represents  the  utility  of  the  composite  good  representing  an  extra  dollar 

5 
in  each  state  of  health. 

Equation  (5)  resembles  the  conventional  Ramsey  condition,  except  that 

there  are  additional  terms  which  reflect  the  existence  of  insurance 

subsidies  and  the  presence  of  risk  effects,  when  there  is  no  insurance 


5. 

To  derive  (5) ,  first  differentiate  the  budget  constraint  (2)  with  respect 


to  q 


dx.  ,         dx.      , 

Z.q.  T-J-§-  +  x.   =  -£.(—  -  l)q.  -r-1  "  i-^~  ~   l)x.       (^ 

j4j  dq±      is     jv  r..    'Hj  dq±    r±       i       (a) 


Evaluation  of  the  first  term  in  (4)  yields 

r 


,,,       ,„           3U     dx. 
dV       dV      „TV          s       is, 
=  r.— - 5 —  =  r.E[E.— ,  ^    J 


dp.     i  dq.     i   i  3x.     dq. 

1         1         J    js      i 


dx. 

=  r,K[X  S.q;  ,   JS]  (b), 

i    s  ]]  dq 


coverage,  i.e.,  r.  =1  all  j,  equation  (5)  becomes 

J 


p.-mc.  E[X  ]  cov[X  ,x     ]  p.-mc.        p.x. 

p.      nn       u  v       '  x  u  lj?i  ^~^  j  P^x 


i  i 


all  i  (6), 


In  this  expression  cov[X  ,x.  ]  =  E[X  x.  ]  -  E[X  ]x-  is  the  covariance 
between  the  marginal  utility  of  income  and  the  consumption  of  service  i 
across  states  of  health.  _  , 

__ _  ,___    ,     prx.i 

THp  rinh*-  hand  ^idQ  of  (6)  has  three  terms.  The  first  term  (1 — ) 

y 

is  analoqous  to  the  conventional  Ramsey  constant.  The  last  term  represents 
the  usual  adjustment  for  cross-price  effects.  The  middle  term  represents  a 
special  adjustment  for  risk-bearing  effects.  As  Arrow  (1976)  has  argued, 


(footnote  #5  continued  from  previous  page) 


where  the  second  equality  comes  from  (3) .   Plugging  in  (a)  and  using  the 

definition  of  cross- price  elasticity  of  demand,  we  get 


p.x. 

^     =     -r.E[X  x.    ]   -  x.E[X    ]-{l-r.    -   E.(l-r.)n'..   -L^L~)  (c) 

dp.  i        s   isJ  i        sJ  i  j  j      ±2    P±\ 


The  other   term  in   (4)    is 


nn  p.-mc.  p.x. 

u|^-      =     yx.(l   -   E.   -J 1^..^i-)  (d) 

dp  H   l  2        Pj  1J    P±x± 


Equation  (5)  is  now  obtained  by  plugging  (c)  and  (d)  into  (4)  and 
rearranging  terms. 
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cov[X  ,x.   ]  is  likely  to  be  positive  for  medical  care  services  and  there- 

6 
fore  this  adjustment  term  is  negative. 

In  the  special  case  where  r\.. .  =  0  (i£j),  equation  (5)  simplifies  to 

P,--mci  E[X  ]  r.  E[X  ] 

"(I-—5-)     -    -~-cov[Xp,x,   1     +    — Ml-r  .)Ti4 


Hj 


p.        it.  y  yx.         '-sis-'  u  in 


all   i  (7). 

This  expression  also  has  three  terms.  In  addition  to  the  conventional 
Ramsey  constant  and  a  similar  risk-bearing  adjustment  term,  the  third  term 

E[Xl 

(l-r-)n.-  represents  a  correction  for  the  distortion  induced  by 

insurance  subsidization.  Note  that  only  under  special  circumstances  do 
the  second  and  third  terms  cancel  out.   In  general,  solving  the  optimal 
pricing  problem  means  solving  the  optimal  insurance  problem. 


'  Arrow's  argument  depends  on  the  validity  of  the  assumption  that  the 
marginal  utility  of  income  does  not  decrease  with  increasingly  severe 
illness.  This  assumption  may  be  very  dubious  for  a  moribund  patient, 
unless  we  redefine  "consumer"  to  include  (say)  family  and  friends. 
Otherwise  our  rule  might  tell  us  to  tax  the  terminally  ill. 

A  similar  covariance  term  appears  in  Feldstein's  (March  1972) 
expression  for  optimal  equity-adjusted  prices  and  in  Feldstein's  (1973, 
p. 272)  expression  for  the  welfare  loss  from  increased  risk-bearing. 
The  similarity  between  the  risk-corrected  pricing  rule  and  the  equity- 
corrected  pricing  rule  is  that  they  are  both  corrections  for  heterogeneity- 
either  across  states  of  health  or  across  individuals.  This  is  also 
recognized  by  Leland  and  Meyer  (1976). 

"  Equation  (7)  reduces  to  the  familiar  Ramsey  rule  if 

cov[X  ,x.  ]  -1 

Note  that  if  the  covariance  between  consumption  and  the  marginal  utility 
of  income  across  states  is  positive,  then  the  roots  of  these  equations 
will  be  less  than  unity. 
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From  (7),  we  can  see  that  price  adjustments  to  compensate  for  imperfect 
insurance  coveraqe  will  depend  not  only  on  cov[X  ,x.  ]  but  also  on  the 
extent  of  insurance  coverage  and  the  elasticity  of  demand.  For  example, 
if  a  particular  hospital  treatment  imposes  a  severe  risk  burden  in  the 
absence  of  insurance,  but  the  current  coverage  for  that  treatment  is  quite 
extensive,  then  it  is  perfectly  possible  that  a  compensating  price  increase 
will  be  required.  It  is  also  possible  that  a  hospital  treatment  which  is 
inadequately  insured  should  be  priced  below  marginal  cost.  Even  if  there 
are  long  run  constant  returns  and  even  if  the  net  revenue  constraint  is  set 
at  IT  =  0,  average  cost  pricing  could  be  inappropriate. 

Although  equation  (7)  is  a  reasonable  formula,  it  may  be  unrealistic 
to  assume  that  the  cross-price  elasticities  n..  are  vanishing.  Surgical 
operations  aiid  recovery  room  services  are  surely  complementary  goods. 
Conversely,  more  intensive  chest  physiotherapy  may  substitute  for  a  longer 
in-hospital  recuperation  period  in  a  pneumonia  patient.  The  last  term  in 
equation  (5)  tells  us  that  the  Drice  of  a  service  will  depend  both  on  the 
price  markups  and  on  the  extent  of  insurance  coverage  of  substitutes  and 
complements.  For  example,  the  rnaqnitude  of  the  price  markup  on  the  daily 
room  rate  would  depend  positively  on  the  extent  of  insurance  coverage  of 
substitute  ancillary  services.  Or  to  take  a  well  known  case,  the  hospital 
could  lower  the  rates  of  those  outpatient  services  which  are  underinsured. 
Alternatively,  it  could  raise  the  rates  of  those  inpatient  treatments  which 
are  close  substitutes  for  these  outpatient  services. 

The  Hospital  as  Robin  Hood:  We  don't  want  to  impose  a  price  markup  on  some- 
one in  coma  just  because  the  Neurosurgical  Intensive  Care  Unit  is  a  good 
revenue  raiser.  But  even  if  this  patient  has  insurance,  we  may  still  be 
reluctant  to  tax  his  particular  treatment  if  he  is  poor. 
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To  introduce  distributional  considerations  of  this  sort,  suppose 
that  our  hospital  community  is  now  made  up  of  consumers  from  several 
different  social  classes.  Within  each  class  consumers  remain  identical. 
Let  x.  .  now  reoresent  the  consumption  of  hospital  service  i  by  an 
individual  of  class  h  in  state  of  health  s.  Similarly,  let  V.  =  E[U.  ]  be 
the  expected  utility  of  an  individual  of  social  class  h.  Assume  that  there 
is  a  social  welfare  function  W  which  depends  on  the  V's  but  distinguishes 
individuals  only  by  social  class.  Then  our  new  rule  is 


all  i 


or 


dW    .      dn       n 

^^ap--0 

y  f  .,    dVh     .        dn 
h  h  h  dp.           H  dp. 

=  0 

all  i  (8) 


where  W,  is  the  partial  derivative  of  W  with  respect  to  the  expected  utility 

of  an  individual  in  social  class  h,  and  f,  is  the  fraction  of  consumers 

n 

belonging  to  class  h. 

In  deriving  a  specific  rule  from  (8),  we  would  have  to  ask  a  variety 
of  guestions:  Are  the  coinsurance  rates  now  allowed  to  depend  on  social 
class?  Do  the  price  elasticities  vary  with  social  class?  Can  the  lump-sum 
premium  in  the  budget  constraint  (2)  be  adjusted  for  social  class?  The  real- 
life  answers  to  the  above  guestions  are  most  definitely  in  the  affirmative. 
Nevertheless,  the  simplest  case  in  which  the  r's,  n's  and  taxes  are 
independent  of  social  class  h  is  informative.  With  cross-price  elasticities 
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equal  to  zero,  we  have 


p.-mc.  E[EufuWuX.  ]     r. 

— r n,-,-  =  (1 )  -  — -  ^f^W.  cov[X.  ,x,  .  J 

p.    n  y  yx.  h  h  h    L  ns  hisJ 


E[I.  f.  W.  X.  ] 

+  -  h  h  h  hs  (l-r.)n--  (9) 

y       v   I'll  ^    ' 


The  main  difference  between  this  expression  and  equation  (7)  is  that  the 
second  term  on  the  right  hand  side  may  actually  represent  a  positive 
correction.  This  will  be  the  case  when  the  consumption  of  a  particular 
type  of  hospital  care  increases  with  respect  to  increasingly  wealthy  social 
class  or  if  there  is  increasing  risk  aversion  with  respect  to  social  class. 
The  hospital  thus  performs  a  redistributive  function  by  marking  up  prices 
on  high-class  types  of  medical  care.  Since  our  insurance  financing  scheme 
is  by  assumption  regressive,  the  hospital  is  also  compensating  for  the  fact 
that  higher  class  propensities  to  consume  more  medical  care  impose  a  burden 
on  the  lower  classes  through  insurance  premiums. 

These  risk-and  distribution-corrected  pricing  rules  can  become  guite 
complex  once  these  severe  restrictions  are  relaxed.  For  example,  if  we 
allow  for  the  existence  of  complements  and  substitutes,  then  we  will  want 
to  know  the  correlations  between  the  degree  of  substitutability  (or  comple- 
mentarity) and  the  social  class  distribution  of  consumption  for  each 
service.  If  hospital  inpatient  services  are  used  more  by  lower  social 
classes,  then  we  will  have  even  more  reason  to  raise  the  inpatient  rates 
relative  to  the  outpatient  clinic  rates.  Similarly,  we  might  have 
subsidized  private  duty  nursing  care  in  a  risk-conscious  regime  because  it 
is  typically  not  covered  ty  insurance  policies.  But  the  inclusion  of 
distributional  factors  may  cause  the  hospital  to  reverse  that  pricing  policy. 
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Nonlinear  Prices:  These  second-best  corrections  for  risk-bearing  and 
distribution  arise  in  part  because  the  hospital  cannot  set  different 
prices  for  each  state  of  health  and  each  social  class.  A  separate 
price  for  (say)  a  chest  xray  for  rich  people  who  have  pulmonary  edema 
would  in  effect  approximate  a  perfect  contingent  claims  market  and  redis- 
tribution scheme.  Although  hair-line  pricing  schemes  of  this  sort  are  in- 
feasible,  it  must  be  recognized  that  there  are  a  variety  of  alternative 
methods  of  risk  and  class  discrimination  embedded  in  many  hospitals' 
current  pricing  practices.  In  addition  to  "stat"  surcharges  for  emergency 
studies  and  special  "private  patient"  services,  one  sees  a  variety  of 
two-part  pricing  schedules.  Rates  for  operating  room  time,  blood  bank 
services,  cardiac  catheterization,  and  other  special  studies  frequently 
involve  a  set  up  charge  and  a  marginal  consumption  price.  In  at  least  one 
specific  instance  I  am  aware  of,  an  entrance  or  admission  toll  is  levied 

in  addition  to  specific  charges  for  the  consumption  of  routine  care, 

8 
ancillary  and  other  services. 

Even  if  we  make  the  restrictive  assumption  that  all  tariffs  are 

independent  of  states  of  health  and  social  class,  we  must  still  specify 

how  these  entrance  and  marginal  consumption  fees  are  to  be  covered  in 

insurance  policies.  A  set-up  charge  which  is  levied  on  everyone  in  the 

community  independent  of  his  consumption  and  which  is  not  covered  by 

insurance  is,  in  effect,  a  head  tax.  If  the  admission  toll  is  not  covered 

by  insurance  but  is  levied  only  on  those  admitted  to  the  hospital,  we 

Q 

See  Wood  (1976). 
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have  in  effect  a  system  of  insurance  deductibles.  Conversely,  if  admission 
tolls  are  covered  by  insurance,  then  we  have  the  equivalent  of  a  system 
of  third  party  subsidy  by  case  or  capitation.  These  of  course  are  only 
special  cases.  There  is  in  principle  an  abundance  of  possibilities  in 
which  both  consumers  and  third  parties  share  in  the  payment  of  admission 
tolls  and  marginal  charges.  These  setup  tolls  and  marginal  charges  need 
not  be  levied  on  the  same  set  of  products.  It  is  conceivable  that  entrance 
fees  discriminate  according  to  (say)  diagnosis  while  marginal  charges  are 
based  on  (say)  the  consumption  of  various  ancillary  services.  Such  schemes 
may  permit  hospitals  to  discriminate  finely  among  risk  and  income  classes. 
Yet  by  "bunching"  the  consumption  of  many  products  in  a  single  admission 
toll,  they  will  avoid  forcing  consumers  into  complete  nonutilization.  In 
all  of  these  arrangements,  it  is  perfectly  possible  that  the  optimal 
marginal  prices  for  some  services  will  be  above  marginal  cost  while  others 
will  be  below  marginal  cost.  I  shall  return  to  these  issues  below. 

Whose  Welfare  Counts?  These  pricing  rules  may  be  legitimate  in  a  world 
where  consumers  are  well-informed  about  medical  choices.  But  when  someone 
is  sick  enough  to  get  into  the  hospital,  his  consumption  decisions  are 
made  to  great  extent  by  his  doctor.  In  such  a  regime,  it  is  just  not  clear 
whose  willingness  to  pay  is  being  measured.  Our  pricing  rule  might  not 
reflect  an  individual  patient's  welfare,  but  rather  his  doctor's  perception 
of  his  welfare.  Even  when  the  patient  is  alert,  out  of  pain,  and  well 
educated  about  his  choices,  there  is  a  strong  paternalistic  sense  in  which 
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he  could  make  a  completely  wrong  decision.  The  hypertensive  executive 
who  refuses  to  be  admitted  for  his  heart  attack  because  of  the  opportunity 
cost  of  his  time  may  be  making  a  rational  decision.  But  the  fact  is  that 
he  is  violating  a  scientific  standard.  In  such  a  case,  there  is  a  reasonable 
argument  to  be  made  that  hospitals  should  subsidize  this  type  of  consumption 
to  prevent  such  an  allegedly  pathological  denier  from  killing  himself. 

In  practical  applications  of  the  above  pricing  rules,  we  would 
expect  the  measured  elasticities  n. .  to  depend  on  the  relative  seriousness 
of  the  particular  cases  under  treatment  and  on  the  existence  of  alternative 
treatment  choices.  The  own-price  elasticity  for  gall  bladder  surgery 
would  depend  on  the  extent  to  which  treatment  was  elective.  The  cross- 
price  elasticity  with  nonsurgical  therapy  would  depend  on  (say)  the  value 
of  medical  drug  treatment  for  gallstones.  But  these  elasticities  are  also 
bound  to  reflect  doctors'  information  about  patients'  insurance  coverage 
and  hospital  rates,  external  pressures  from  medical  peers  and  hospital 
administrators,  or  the  possibility  of  malpractice.  The  own-price  elasticity 

for  skeletal  xrays  may  be  observed  to  be  ^/ery   close  to  zero  merely  because 

9 
any  patient  who  falls  out  of  bed  gets  a  skull  xray  to  avoid  litigation. 

Risk-bearing  and  distributional  considerations  aside,  our  pricing 
rules  tell  us  to  raise  revenue  on  those  types  of  hospital  care  which  are 
least  price  sensitive.  This  may  force  us  to  tax  those  patients  whose 


g 

There  are  a  variety  of  other  reasons  for  questioning  the  validity 
of  "demand  curve"  measurements  for  hospital  services.  Supply  considerations 
such  as  the  degree  of  hospital  occupancy  and  the  day  of  the  week  (see  Lave 
and  Leinhardt  (1977))  may  influence  the  consumption  decision.  It  is  not 
entirely  clear  whether  these  supply  factors  will  operate  independently  of 
the  type  of  hospital  service  demanded. 
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doctors  are,  in  a  sense,  most  "efficient".  The  price  sensitivity  of  (say) 
hospital  length  of  stay  for  a  normal  delivery  may  be  quite  low  because 
obstetricians  are  discharging  everyone  in  three  days  regardless  of  ability 
to  pay.  On  the  other  hand,  the  price  sensitivity  of  (say)  hospital  length 
of  stay  for  herniorrhaphy  may  be  considerable  because  a  patient's  lack  of 
insurance  coverage  is  the  physician's  only  inducement  to  ambulate  the 
patient  more  rapidly  after  surgery.  In  interpreting  the  experimental 
results  which  follow,  we  will  therefore  have  to  be  careful  that  the  prices 
do  not  induce  undesirable  distortions  in  the  pattern  of  medical  practice 
or  patient's  choices.  We  must  also  be  wary  that  doctors'  perceptions  of 
patient  welfare  may  be  inappropriate  criteria  for  pricing  decisions. 

3.  An  Experiment 

Methods  and  Materials:  This  section  reports  some  experimental  results 
based  upon  the  rules  derived  above.  The  data  base  for  these  calculations 
consisted  of  financial  and  diagnostic  profiles  for  over  thirteen  thousand 
inpatient  admissions  to  a  330  bed  urban  teaching  hospital  during  the  period 

1971  to  1973.  In  addition  to  these  detailed  patient  profiles,  I  had  access 

10 
to  the  prices  and  costs  of  the  services  offered  by  this  hospital.    In 

what  follows,  I  have  had  to  make  a  number  of  simplifying  assumptions  merely 

to  get  results. 

The  study  hospital  followed  the  conventional  practice  of  setting 

charges  for  each  of  its  ancillary  services  as  well  as  a  separate  per  diem 


10. 

All  financial  data  is  presented  in  current  1973  dollars. 
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rate  to  cover  routine  nursing,  housekeeping  and  administrative  services. 

This  pricing  system  was  therefore  used  as  a  point  of  departure.    However, 

the  availability  of  detailed  clinical  information  on  each  of  the  study 

hospital's  patients  permitted  me  to  experiment  with  an  alternative  product 

classification  -  namely,  a  flat  per  diem  rate  differentiated  according  to 

the  patient's  illness.  Such  a  diagnostically-oriented  pricing  system  has 

frequently  been  suggested  because  the  conventional  uniform  daily  rate  may 

12 
not  adequately  reflect  variations  in  the  actual  costs  of  medical  treatment. 

Although  one  could  experiment  with  a  price  system  differentiated  according 

to  both  type  of  service  and  diagnosis,  a  comparison  of  these  two  orthogonal 

cases  seemed  to  be  a  good  starting  point. 

Even  for  the  average  sized  hospital,  charge  setting  is  a  complicated 
business.  In  its  totality,  the  study  hospital's  price  list  contained  over 
2,500  individual  entries.  A  considerable  amount  of  aggregation  was  there- 
fore required  merely  to  put  these  illustrative  calculations  in  presentable 

13 
form.    Eventually,  the  hospital's  product  vector  was  condensed  to  29 


11. 

There  is  the  additional  complication  that  only  certain  insurance  schemes 
reimburse  hospitals  in  accordance  with  their  established  charges,  while 

other  third  parties  require  a  variety  of  detailed  cost  reports.  The 
analysis  below  abstracts  from  these  complications  by  assuming  that  all 
third  parties  reimburse  the  hospital  according  to  the  same  set  of  charges. 

See  Section  4  below. 

12. 

A  diagnostically-oriented  rate  structure  may  have  some  desirable  properties 

as  a  means  of  comparing  the  rates  of  several  hospitals  or  as  a  type  of 
internal  accounting  device  to  promote  cost  consciousness  among  doctors. 
These  possibilities  must  be  analyzed  elsewhere. 

13. 

The  original  price  list,  for  example,  contained  seven  different  charges 
for  minor  surgical  procedures  of  different  durations  as  well  as  over  350 
other  charges  for  various  operating  room  drugs  and  supplies.  Aggregating 
these  entries  into  a  single  product  MINOR  SURGERY  would  be  free  of  distor- 
tions only  if  the  demand  for  this  aggregate  product  depended  only  onits 
price  index  and  not  on  the  relative  prices  of  each  component.  See  Willig 
(1976).  The  anecdotal  evidence  available  to  me  suggests  that  hospital 
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elements,  which  included  25  different  ancillary  service  categories  and 
four  different  daily  rates  for  room  and  board.  Similarly,  in  the  alter- 
native method  of  distinguishing  hospital  services  according  to  type  of 

illness,  the  detailed  data  on  discharge  diagnoses  were  condensed  into  29 

14 
aggregate  clinical  categories. 

An  optimal  pricing  experiment  of  this  sort  requires  that  we  know 

the  own-price  and  cross-price  elasticities  for  all  of  the  hospital's 

services.  Although  estimates  have  been  made  for  the  price  elasticity  of 

hospital  admissions  and  the  elasticity  of  hospital  inpatient  length  of 

stay  conditional  upon  admission,  there  are  no  available  estimates  for 

15 
individual  ancillary  services.    However,  the  fact  that  the  extent  of 

insurance  coverage  varied  from  patient  to  patient  in  the  data  base  permits 

us  to  get  some  rough  idea  of  the  magnitudes  of  these  price  elasticities. 

Thus  linear  "demand  equations"  for  each  ancillary  service  and  accommodation 

category  were  estimated  by  ordinary  least  squares  regressions  on  the  entire 

cross-section  of  over  13,000  admissions,  where  the  patient's  copayment 

fraction  was  the  exogenous  price  variable.  Analogous  demand  regressions 


(footnote  continued  from  previous  page  ) 

13. 

price  setters  in  fact  set  charges  for  such  aggregate  categories  before 
determining  individual  rates. 

14. 

These  aggregate  categories  were  obtained  by  further  condensation  of  the 
product  classes  described  in  Harris  (1975).  Ancillary  services  were 
aggregated  according  to  the  hospital  department  (cost  center)  which  pro- 
vided the  service.  The  various  aggregate  diagnostic  categories  were 
derived  from  a  combination  of  apriori  clinical  groupings  and  analytical 
clustering  techniques. 

15 

'See  for  example  Feldstein(1971 )  and  Newhouse  and  Phelps  (1974,  1976). 

'  Some  estimates  of  the  price  elasticity  of  inpatient  length  of  stay  for 

various  types  of  illnesses  have  been  made  by  Joseph  (1972)  and  Rosenthal 

(1970).  For  a  critical  review,  see  Newhouse  and  Phelps  (April  1974). 
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were  performed  to  determine  the  price  elasticity  of  length  of  stay  for 
each  of  the  diagnostic  categories.     These  regression  results  are  presented 
in  the  Appendix  to  this  paper. 

Hospitalization  insurance  policies  generally  specify  a  single  co- 
insurance rate  for  all  expenses  rather  than  individual  coinsurance  terms 
for  each  type  of  service.     Hence,  there  was  insufficient  variation  in  the 
data  to  measure  separate  own-price  and  cross-price  elasticities.     However, 
if  the  cross-price  elasticities  among  hospital  services  are  in  fact 
relatively  small,  then  these  simple  coinsurance  elasticities  will  be 
reasonable  estimates  of  the  own-price  elasticities  of  each  service.     Since 
the  assumption  of  negligible  cross-price  effects  between  inpatient  and 

ambulatory  services  is  hardly  tenable,  only  the  study  hospital's  inpatient 

16 
services  were  priced  in  this  experiment. 

Since  the  estimated  copayment  elasticities  represent  only  the  own-price 

elasticity  of  demand  conditional  upon  admission  to  the  hospital,  it  was 

necessary  to  increment  these  values  by  estimates  of  the  elasticity  of 

admission  with  respect  to  each  product  price.     These  procedures  are  described 

in  the  Appendix. 
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For  some  policies  (such  as  Medicare)  separate  copayment  provisions  are 
specified  for  per  diem  accommodations  and  ancillary  services.  However, 
some  preliminary  experiments  with  the  use  of  two  explanatory  copayment 
variables  gave  unsatisfactory  results.  The  exclusion  of  ambulatory  and 
emergency  services  is     valid  if  changes  in  relative  prices  within 
the  inpatient  category  do  not  affect  the  costs  or  demands  of  these 
outpatient  services.  Extension  of  the  current  results  to  include 
outpatient  care  and  substitutes  or  complements  is  an  important  direction 
for  future  research. 
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The  elimination  of  cross-price  effects  permits  us  to  use  equations 
(7)  and  (9)  to  calculate  optimal  prices.  These  formulas,  however,  require 
that  we  know  the  covariance  between  the  marginal  utility  of  income  and 
the  consumption  of  each  service.  Although  one  can  derive  a  closed  expression 

for  this  term  by  assuming  a  specific  utility  function  and  frequency  distri- 

17 
bution  of  consumption,    this  experiment  used  a  more  ad  hoc  procedure. 

Each  patient  in  the  data  base  was  assumed  to  have  a  marginal  utility  of 

income  of  the  form 

-Ry 
X   =  Ae  (10), 

where  R  is  a  constant  representing  the  absolute  risk  aversion,  where  y 

represents  each  patient's  income,  and  where  A  is  a  constant  chosen  so  that 

18 
the  average  marginal  utility  of  income  across  all  patients  is  unity.   We 

can  then  obtain  a  nonparametric  estimate  of  cov[\jX.  ]  for  each  service  i 

^  IS 

merely  by  calculating  the  sample  covariance  between  the  consumption  of 

19 
service  i  and  the  marginal  utility  of  income  as  expressed  in  (10). 


17. 

See  for  example  Arrow  (1976),  Appendix  1. 
18. 

This  choice  for  the  value  of  A  in  (10)  allows  us  to  set  E[A  ]  =  1  in 

equation  (12). 

iq  r.  cov[X,x. 

iy.  i    i-  s'  is 

Strictly  speaking,  the  expression  ^ must  be  calculated 

across  all  states  of  health,  including  those  states  where  the  represen- 
tative consumer  is  not  admitted  to  the  hospital.  Making  this  calculation 
across  only  those  individuals  in  the  inpatient  sample  is  valid  if  the 
event  of  admission  to  the  hospital  is  distributed  independently  of  the 
consumption  of  particular  hospital  services,  or  if  the  hospital  is  con- 
cerned with  the  welfare  of  those  individuals  who  consume  some  hospital 
services.  Although  both  of  these  assumptions  are  somewhat  dubious,  my 
hand  was  forced  by  my  lack  of  any  good  data  on  the  probability  of  ad- 
mission for  various  types  of  consumers. 
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For  each  optimal  pricing  calculation,  two  sets  of  covariances  were 
calculated.  First,  in  order  to  determine  the  isolated  effects  of  risk- 
bearing  considerations  on  prices,  each  patient's  net  income  y  was 

calculated  by  subtracting  his  actual  out-of-pocket  hospital  bill  from  a 

20 
constant,  representative  annual  per  capital  income.    Second,  in  order  to 

include  income  distributional  considerations,  each  patient's  net  income 

y  was  calculated  by  subtracting  his  actual  out-of-pocket  hospital  bill 

from  an  estimate  of  his  actual  annual  income  based  on  insurance  status, 

21 
room  accommodation  and  age.    In  both  sets  of  covariance  calculations, 

the  absolute  risk  aversion  parameter  R  was  assigned  several  reasonable 

alternative  values. 


20. 

It  was  not  entirely  clear  whether  y  should  reflect  a  measure  of  short- 
run  income  or  long-run  wealth  or  whether  y  should  reflect  personal  or 
family  income.  In  this  experiment,  y  was  taken  to  be  annual  per  capita 
income.  If  we  choose  an  income  y  of  $5000,  then  an  appropriate  value 
for  R  is  of  the  order  of  2  X  10"^,  which  represents  a  relative  risk 
aversion  of  1.  Values  of  R  ranging  from  10"^  to  7  X  10"4  were  infact 
used  by  Feldstein  (1973). 

21. 

These  income  values  ranged  from  $2000  per  capita  for  medicaid  patients 
to  $15,000  for  self-pay  patients  in  private  suites.  The  device  of 
using  the  patient's  actual  income  to  calculate  the  relevant  covariance 
implicitly  assumes  that  the  social  welfare  function  W  has  the  same 
exponential  form  as  (10).  In  that  case,  the  calculated  value  of  X   for 
a  patient  represents  the  marginal  social  value  of  a  dollar  going  to 
that  patient.  The  parameter  R  then  measures  the  absolute  risk  aversion 
of  the  social  welfare  function. 
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Since  we  have  the  data  available  to  calculate  cov[A  ,x.  ],  as  well  as 
estimates  of  each  own-price  elasticity  and  a  demand  curve  for  each  product, 
we  are   in  a  position  to  solve  the  set  of  nonlinear  equations  implied  by 
(7)  (or  (9)  )  and  the  constraint  on  hospital  cash  flow.  These  equations  were 

Op 

solved  by  a  straightforward  iterative  method. 


22. 

Note  that  (7)  can  be  written  in  the  form 


p,-mc 


where 


IJ^ii  -jrO.-n  +  ty       all  i.        (a) 


6i  =  -  _Lcov[As,xis]  +  (l-r^Ti^      all  1 


(By  construction,  E[X  ]  =  1;  see  footnote  18.)  To  solve  (a),  I  made  a  once- 
and-for-all  calculation  of  6n-  based  on  the  current  price  elasticity,  the  current 
copayment  fraction  for  each  service,  and  the  current  covariance  between  the 
marginal  utility  of  income  and  consumption.  The  parameter  6^  on  the  right 
hand  side  of  (a)  was  then  taken  as  constant.  This  simplification  assumes 
that  the  calculated  value  of  6.  at  current  prices  is  close  to  its  value  at 
the  optimal  prices.  Some  separate  calculations  of  6-j  at  the  optimal  prices 
supported  this  assumption. 

The  procedure  was  then  to  select  an  initial  value  for  u,  solve  each 
equation  in  (a)  for  p^ ,  and  then  use  the  linear  demand  curves  to  calculate 
total  revenues.  We  then  iterate  on  values  of  u  until  the  net  revenue 
constraint  is  satisfied  to  an  accuracy  of  one  per  cent.  Experiments  with  the 
estimation  and  application  of  isoelastic  demand  curves  ran  into  the  same 
difficulties  encountered  by  Bailey  and  Willig  (1976).  In  particular,  the 
results  yielded  extreme  values  for  the  prices  of  those  products  with  the  lowest 
own-price  elasticity.  For  example,  the  Ramsey-optimal  daily  charge  for 
Complex  Intensive  Care  patients  in  the  case  of  an  isoelastic  demand  curve 
turned  out  to  be  over  $8,000.,  while  all  other  cases  were  priced  below 
marginal  cost.  For  a  more  general  approach  to  this  demand  curve  specification 
problem,  see  Bailey  and  Willig  (1976). 
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A  Note  on  Costs:   In  these  optimal  price  calculations,  marginal  costs 
were  represented  by  short- run  direct  costs  derived  from  a  managerial 
accounting  project  in  progress  at  the  study  hospital.  The  use  of  short- 
run  rather  than  long-run  marginal  cost--  which  in  most  hospitals  accounts 
for  no  more  than  half  of  average  total  cost—  is  justified  only  if  the 
hospital's  services  are  being  utilized  at  less  than  full  capacity.  Although 
this  assumption  may  not  be  valid  for  all  hospitals,  there  was  considerable 
evidence  to  support  its  application  to  the  study  hospital. 

When  there  is  growing  demand  pressure  on  existing  facilities,  on  the 
other  hand,  marginal  cost  calculations  should  somehow  reflect  the  projected 
incremental  costs  of  expanded  capacity.  This  may  be  no  simple  task  in  a 
regime  of  rapid  technical  change.  The  fact  that  some  cross-sectional 

studies  of  hospitals  show  constant  returns  tells  us  very   little  about  the 

24 
correct  method  of  calculating  these  long-run  incremental  costs.    One  merely 

has  to  wander  through  a  hospital's  historical  hodgepodge  of  buildings 

dedicated  to  various  benefactors  to  recognize  this. 

When  the  anticipated  costs  of  capacity  expansion  depend  on  uncertain 

projections  about  the  state  of  demand,  the  growth  of  new  technology,  the 

timing  of  regulatory  decisions  and  the  lumpiness  of  expansion,  then  the 


23. 

The  average  daily  occupancy  for  the  study  hospital  during  1971-1973 
was  79%.  Subsequent  calculations  of  shifts  in  demand  for  the  hospital's 
services  induced  by  a  move  to  optimal  prices  suggested  that  average  daily 
occupancy  would  not  exceed  83%. 

24. 

The  various  ad  hoc  methods  currently  used  by  hospitals  to  allocate  over- 
head costs  are  not  appropriate  for  this  task.  The  correct  method  is  to 
calculate  the  shadow  prices  of  inputs  from  the  appropriately  specified 
optimization  problem.  This  is  another  important  area  for  future  re- 
search. 
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calculation  of  long-run  incremental  costs  becomes  as  much  an  accounting 
problem  as  an  economic  problem.  The  task  of  attributing  anticipated  costs 
to  a  particular  revenue-generating  item  is  so  bound  up  in  questions  of 
causality,  identifiability  and  joint  responsibility  that  the  whole 
business  ends  up  to  be  more  an  adventure  in  internal  dispute  settling  and 
incentive  control  than  anything  else.25  In  sum,  a  hospital  price  setter 
faced  with  the  problem  of  allocating  the  costs  of  anticipated  expansions 
may  have  to  treat  a  great  part  of  the  necessary  costs  an  accounting  over- 
head. 

This  viewpoint  is  consistent  with  the  observation  that  hospitals 
generally  produce  a  sizeable  positive  cash  flow.  And  it  is  not  really 
important  in  the  current  context  whether  this  represents  true  economic 
profit  or  just  covered  overhead.  As  Turvey  (1969)  has  emphasized,  the 
revenue  raising  requirement  for  a  public  enterprise  may  have  nothing 
to  do  with  strict  increasing  or  decreasing  returns.  If  the  hospital  price 
setter  has  to  come  up  with  more  revenue  than  he  can  reasonably  assign  to 
marginal  costs,  then  that  price  setter  must  find  the  best  way  to  make 
patients  and  third  parties  pay  that  revenue.  Therefore,  in  the  results 
which  follow,  the  net  revenue  constraint  has  been  set  so  that  the  study  hospital1 i 
overhead  or  indirect  costs  are  completely  covered. 

Results:  Table  1  displays  some  selected  optimal  pricing  results  for  the 
study  hospital's  ancillary  services  and  daily  accommodations.  The  first 
column  corresponding  to  each  service  (SRMC)  represents  the  short-run 
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See  Harris  (1975),  chapter  3. 


en 

•p» 

co 

PO 

- 

o 

to 

CO 

^j 

en 

en 

J» 

co 

ro 

—j 

co 

_ - 

cc 

~~x 

»-H 

o 

3 

2 

-~ 

-^ 

o 

X) 

m 

X) 

m 

m 

m 

1— 

»— i 

_'<J 

DC 

»— ( 

i— i 

y> 

3=> 

> 

m 

r~ 

2: 

r- 

X 

$ 

o 

o 

2 

m 

z: 

Z 

Cu 

Cj 

x> 

CO 

m 

-< 

m 

o 

o 

x 

cz 

■££ 

o 

o 

o 

o 

o 

XI 

o 

CO 

o 

i— 

—1 

o 

o 

■ZL 

t— i 

xi 

X 

X 

X 

1— 1 

»-H 

—I 

»— § 

-H 

o 

o 

CO 

o 

CO 

3> 

TO 

X 

o 

X 

CD 

r— 

C3 

»— 4 

> 

—1 

3» 

co 

D> 

CO 

O 

J» 

o 

> 

o 

t—t 

o 

> 

o 

CO 

XI 

zz. 

cz 

•^ 

CZ 

—1 

o 

r— 

m 

C~> 

CD 

7^ 

J— 

CO 

-i 

rn 

X 

m 

X 

o 

o 

> 

:s 

> 

-< 

7s 

o 

> 

CO 

CD 

CO 

CD 

3=> 

XI 

X 

—i 

CD 

r- 

CD 

-< 

— ( 

-H 

m 

— I 

m 

—1 

-< 

o 

zc 

m 

—1 

CO 

-< 

m 

n: 

x 

ze; 

73 

_i_ 

t — I 

m 

-a 

— 1 

m 

n 

—1 

CO 

m 

-< 

n 

-< 

m 

— ( 

o 

X 

n: 

n 

CO 

TO 

CO 

m 

-H 

CO 

co 

—I 

a: 

CD 

> 

3=> 

CO 

—I 

< 

x 

CO 

i— • 

H^ 

m 

m 

IU 

X 

r— 

— I 

o 

m 

m 
o 

►—I 

m 

—1 

3> 

3> 

XI 

i— i 

M 

;» 

—1 

XI 

> 

XI 

-< 

2 

-< 

o 

CD 
X 

:» 

2 

> 


O 
X 


X 
X 
►— ■ 
CD 

m 
co 


g 


o 

X 


3> 

o 


en 
O 


CO 


o 

o 


O 


o 


CO 


ro 


ro   — ■ 


— ■  — '  ro 
— •  CO  en 
-P»   ^J   O 


CO 

en 


en 


en 
O 


Co 


en 
O 


ro 


-c»   — > 
o   o 


en 


^-4 


CO 

CO 


— •   -p» 

Cn    -C» 

co   ro 


en 

co   — • 
•f*   co 


CO 

o 


— '   o 
o   o 


ro 
o 


ro   — • 
cr>   us 


ro 
ro 


co 
co 


co 

x 


o 


b' 


3» 
X 

-< 

CO 

m 
x 
< 
i — i 
o 
m 
co 

3> 
iz. 
ct 

ct 

> 


I 

ro 
en 

i 


en 


O 
O 


O 


CO 


o 


co 


CO 


CO 


o 
en 


en 

CO 


CO 

en 


en 
co 


en 
co 


ro 
en 


co 
o 


o 


CO 


CO 

o 


o 

o 


co 


— j   — ■   ro   — •       en 
ro   en   o   o   en   i 
co   en   vo   en   ro   O 


CD    — ' 

o   o 


CO 

o 


— •    Cn 

o   o 


o 


ro   — ■ 
— <   en 


en 


en 


CD 
O 
O 


O 
CT 


CO 


en 
o 


CO 

o 


en 
o 


en 


o 

o 


o 


co 


o 
o 


— •   — •   ro 

ro   en   ^« 

o    J=>    CO 


co 

o 
ro 


CO 

co 


I 

en 


CO 

o 


co 


ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

— I 

— i 

<£> 

CO 

•~o 

o 

OT 

-P* 

OJ 

ro 

*"~J 

o 

tO 

CO 

«_- 

00 

-o 

o 

— „ 

-, 

3= 

oo 

en 

o 

o 

o 

5s 

m 

73 

• 

m 

cr 

~"» 

^ 

3=> 

~T~ 

73 

m 

73 

r*^ 

»— 4 

r> 

cr 

o 

a 

n 

0O 

n 

cr 

~ZP" 

o 

l-H 

< 

■ 

73 

r- 

*— < 

r~ 

—i 

oo 

CO 

— 1 

"D 

3= 

cr 

o 

m 

o 

m 

73 

— 1 

73 

O 

73 

—1 

» 

73 

3= 

CO 

— i 

O 

O 

3= 

3> 

l — l 

m 

3> 

73 

>o 

> 

» — i 

X 

73 

r- 

-< 

■< 

Co 

o 

3> 

r- 

*^» 

73 

D 

3a 

ro 

►— i 

-  ~ 

-o 

— ) 

3= 

m 

oo 

— 1 

o 

►— 1 

o 

m 

nr 

Co 

m 

-< 

73 

cr 

m 

o 

• 

r~ 

o 

-< 

oo 

-a 

~?r 

o 

o 

►— t 

= 

— ) 

T3 

73 

• 

en 

o 

CO 

OO 

»— i 

r- 

o 

o 

cr 

-< 

1—4 

-H 

—1 

~z* 

-< 

o 

5= 

• 

27! 

cr 

3=> 

3= 

:1- 

-< 

o 

oo 
— ) 

m 

o 

-< 

— \ 

r- 

i — i 

— I 

o 

3> 

cr 

CO 

X 

m 

-!-=■ 

-< 

o 

—1 

o 

73 

~-~z 

^c 

oo 

-< 

cr 

-< 

> 
o 

X 

73 
3> 

-< 

oo 

> 

•^ 

3= 


o 
o 

r+ 


ro 

00 

00 

O 

o 

-P- 

ro 

VD 

-  i 

0O 

on 

4=» 

OJ 

o 

CO 


o 


— '  CTl 

o       o 


CTl 
O 


73 


O 


ro 

10 

o 

OJ 

■~o 

CTl 

CO 

ro 

OO 

oo 

on 

on 

ro 

— ■ 

CO 

CO 

CI 

CTi 

oo 

ro 

ro 


o 


co 
o 


-a 

o 


__l 

oo 

oo 

-p. 

-p« 

J> 

CTl 

-J 

en 

ro 

CO 

-p» 

lO 

CTl 

on 


on 
o 


ro 
co 


— »       -c* 


ro 

o 


oo 

o 


CO 

o 


o 


<J3 

co 


o 


CD 
cn 


CO 

ro 


oo 
oo 


ro 
o 


on 


ro 

o 


oo 
o 


OO 

CO 

ro 

ro 

oo 
o 

o 

on 
ro 

en 

on 
ro 

on 

_. 

ro 

oo 
O 

ro 
o 

CTl 

o 

-28- 


marginal  cost  of  that  service.  The  next  column  (PQ)  denotes  the  actual 
1973  unit  price  for  each  service.  The  remaining  three  columns  represent 
the  results  of  three  different  types  of  optimal  pricing  calculations. 
Column  Pj  displays  the  conventional  Ramsey-optimal  prices  for  each  service, 
derived  from  (7)  by  assuming  r.  =1,  all  i,  and  R  =  0.  The  calculated 
prices  under  P  therefore  represent  the  optimal  method  of  raising  revenue 
to  minimize  consumers'  deadweight  losses.  Risk-bearing  and  distributional 
considerations  are  not  incorporated.    Column  P   displays  the  optimal 
prices  calculated  from  equation  (7)  under  the  assumption  that  all  consumers 
have  the  same  income.  These  prices  therefore  take  risk-bearing  considera- 
tions into  account  but  not  income  distribution.  Finally,  column  PTn 
displays  the  optimal  prices  which  include  both  risk-bearing  and  income 
distributional  considerations.  In  the  calculations  P..  and  Pjjy  presented 
in  Table  1,  the  absolute  risk  aversion  parameter  R  was  taken  to  be  10"  . 

It  should  be  no  surprise  that  the  estimated  elasticities  for  the 
hospital's  services  were  very  low,  ranging  from  0.01  for  ANGIOGRAPHY  to 
0.16  for  WARD  DAYS.  As  a  result,  the  conventional  Ramsey  numbers  based  on 

current  prices  were  very  much  less  than  the  value  of  one  predicted  for 

27 
a  perfectly  discriminating  monopolist.    One  reasonable  interpretation 


26. 

We  could  also  assume  that  each  r^  satisfies  the  conditions  in  footnote  7. 

p.-mc- 
The  Ramsey  numbers  are  the  values  of  _J In.,  for  each  product.  These 

pi    " 

ranged  from  -0.01  for  MINOR  SURGERY  to  0.11  for  WARD  DAYS. 
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of  this  finding  is  that  almost  any  inpatient  service  sold  by  a  hospital 
could  be  used  to  raise  revenue.  However,  there  were  substantial  differences 
in  own-price  elasticity  even  at  this  low  range  of  price  sensitivity.  The 
estimated  price  elasticities  of  PHYSICAL  THERAPY  and  MINOR  SURGERY  were 
three  times  the  price  elasticities  of  ANGIOGRAPHY  and  MAJOR  SURGERY. 
The  latter  two  services  were  associated  with  illnesses  so  severe  that  the 
price  elasticity  may  not  be  significantly  different  from  zero.  One  could 
argue  that  these  differences  in  price  sensitivity  should  be  taken  into 
account  in  the  design  of  optimal  prices. 

The  Ramsey-optimal  prices  in  column  P  of  Table  1  are  displayed  in 
Figure  1,  in  which  the  hospital's  services  are  grouped  into  broad 
functional  categories.  Each  vertical  bar  represents  the  percentage 
change  the  current  price  for  each  hospital  service.  These  results 
represent  a  substantial  shift  in  the  study  hospital's  current  rate  struc- 
ture. The  rates  for  routine  diagnostic  tests,  for  certain  routine  xrays 
and  for  non-intensive  care  room  accommodations  could  be  greatly  reduced 
at  the  expense  of  surgery,  special  diagnostic  studies  such  as  ANGIOGRAPHY, 
and  certain  routine  therapeutic  services  such  as  RESPIRATORY  THERAPY. 
Although  these  results  are  influenced  by  the  relative  differences  in  price 
elasticity  between  specialized  and  routine  services,  they  are  also  deter- 
mined by  variations  in  the  current  markups  of  prices  over  short  run  marginal 
costs.  This  finding  is  consistent  with  the  well-known  observation  that 
hospitals  ordinarily  markup  high  volume  routine  services  and  the  daily 
room  rates  in  an  attempt  to  cross-subsidize  their  specialized  studies. 


PERCENT   CHANGE   FROM   CURRENT   PRICE 
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When  risk-bearing  and  distributional  considerations  are  introduced, 
however,  these  optimal  price  changes  make  some  big  reverses.  A  particular 
ancillary  service  may  be  a  good  revenue- raising  item  because  it  is  ordered 
mostly  in  patients  with  serious  illnesses.  However,  these  patients  may 
be  the  hospital's  poorest  customers  or  have  the  least  adequate  insurance 
coverage.  These  factors  will  tend  to  reduce  the  optimal  price.  Thus, 
the  Ramsey-optimal  price  for  an  ELECTROENCEPHALOGRAM  in  Table  1  is  $75.00, 
but  the  optimal  prices  in  columns  PJT  and  P,jt  are  below  marginal  cost. 
RESPIRATORY  THERAPY  is  associated  with  sufficiently  catastrophic  illness 
that  the  optimal  policy  is  literally  to  give  away  these  services. 

Of  course  considerations  of  efficiency  and  risk-bearing  or  efficiency 
and  equity  are  not  necessarily  counterbalancing.  A  particular  hospital 
service  with  a  high  price  elasticity  might  be  consumed  primarily  by 
individuals  with  little  insurance  and/or  low  incomes.  Products  of  this 
type  are,  in  a  sense,  "inferior  goods".  As  the  extent  of  insurance  coverage 
increases  or  as  income  rises,  there  is  a  substitution  to  higher  quality 
services.  It  is  also  possible  that  a  particular  hospital  service  is 
"inferior"  in  one  sense  and  "normal"  in  another.  If  these  effects  turn 
out  to  be  important,  then  we  could  observe  any  combination  of  synergies 
or  cancellations  as  we  take  risk-bearing  and  distribution  into  effect. 

Risk-bearing  and  distributional  corrections  of  this  sort  are  depicted 
for  selected  services  in  Figure  2.  The  optimal  prices  calculated  in 
Figure  2  were  based  upon  a  value  of  R  =  2  x  10*4.  MAJOR  SURGERY  is  so 
price-inelastic  that  its  conventional  Ramsey-optimal  price  is  more  than 
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double  the  current  charge.  However,  this  hospital  service  is  associated 
with  insurance  coverage  so  inadequate  that  its  risk-optimal  price  (PTT) 
is  less  than  half  of  its  original  charge.  However,  MAJOR  SURGERY  (especially 
open  heart  surgery)  was  provided  primarily  to  higher-income  consumers  in 
this  study  hospital.  Hence,  the  risk  and  distribution  optimal  price 
(Ptjt)  ends  up  yery   close  to  the  current  charge. 

On  the  other  hand,  MINOR  SURGERY  was  consistently  underpriced  by 
the  study  hospital.  As  shown  in  Table  1,  this  resulted  in  part  from 
the  fact  that  minor  surgery  was  currently  priced  below  cost.  One  could 
speculate  that  the  current  price  structure  had  something  to  do  with  the 
cross-subsidization  of  MAJOR  and  MINOR  surgical  procedures.  The  results 
in  column  PTT,  however,  suggest  that  MINOR  SURGERY  was  in  fact  "overinsured" 
relative  to  other  hospital  services,  while  the  result  in  P   reflected 
the  bias  of  minor  surgical  operations  toward  Medicare  and  Medicaid  patients. 

CARDIAC  CATHETERIZATION,  we  find,  was  biased  so  heavily  toward  higher 
income  patients  that  the  risk  and  distribution  optimal  price  P.   requires 
a  considerable  markup.  MICROBIOLOGY  SPECIMENS  represents  the  interesting 
case  of  a  routine  diagnostic  service  used  in  large  proportion  by  Medicaid 
patients  whose  insurance  coverage  is  near  complete.  The  move  to  Ramsey 
optimal  or  to  risk  optimal  prices  is  a  moderate  price  decrease  to  correct  • 
for  the  huge  markup  in  the  current  price  structure.  But  the  inclusion 
of  distributional  considerations  pushes  the  price  way  down.  DRUG  ORDERS, 
on  the  other  hand,  are  distributionally  neutral.  BLOOD  BANK  SERVICES, 
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no  matter  how  one  looks  at  it,  should  be  heavily  subsidized. 

It  is  also  interesting  to  note  that  the  risk  optimal  rates  for  daily 
accommodations  are  very   close  to  the  current  prices.  The  inclusion  of 
distributional  considerations,  however,  requires  a  greater  degree  of 
price  discrimination  than  currently  practiced  in  the  study  hospital.  I 
will  return  to  this  point  below. 

Table  2  depicts  the  optimal  pricing  results  for  the  alternative 
product  classification  scheme.  In  this  case,  a  unit  of  consumption  is  one 
day  in  the  hospital  for  a  patient  with  a  particular  diagnosis.  The  first 

column  ("SRMC")  again  represents  the  estimated  short- run  marginal  cost 

28 
per  day  for  each  illness  category.    The  column  P  represents  the  mean 

total  charge  per  day  incurred  by  each  illness  category  under  the  current 

rate  structure.  Columns  P  ,  Pn>  and  P,n  represent  respectively  the 

Ramsey  optimal,  risk  optimal,  and  risk  and  distribution  optimal  daily 

rates.  Two  additional  columns  are  presented  in  Table  2.  The  column  Q 

represents  the  net  out  of  pocket  daily  rate  calculated  from  the  prices 

in  column  P   and  the  current  copayment  fractions  for  patients  in  each 

illness  category.  The  amounts  in  column  Q..  represent  the  total  insurance 

reimbursements  per  hospital  stay,  based  upon  the  prices  in  column  Pttt- 

The  conventional  Ramsey  optimal  daily  rates  in  column  P  tell  a  simple 

story.  The  study  hospital  should  raise  the  per  diem  charge  on  OPEN  HEART 


28. 

These  marginal  costs  were  mean  values  imputed  to  each  diagnostic  category 
on  the  basis  of  the  estimated  costs  of  ancillary  services  and  basic 
nursing. 
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SURGERY  to  $658.,  and  the  per  diem  charge  on  COMPLEX  INTENSIVE  CARE  cases 
to  $935.  These  price  increases  would  have  negligible  effects  on  the 
admission  rate  and  length  of  stay  for  patients  of  these  types.  But  it 
would  permit  the  study  hospital  to  subsidize  its  relatively  simple  cases. 
Because  of  the  relatively  low  estimated  own-price  elasticities,  the  move 
to  Ramsey-optimal  prices  would  produce  only  minor  shifts  in  the  study 
hospital's  case  mix  and  only  a  two  percent  increase  in  the  average 
occupancy  rate.  The  average  daily  charge  for  (say)  an  abortion,  would  be 
decreased  by  22  percent. 

This  finding  is  of  course  not  unexpected,  but  it  does  dramatize  the 
importance  of  risk  bearing  and  distributional  considerations  in  the  pricing 
policy  of  the  hospital.  A  significant  fraction  of  the  COMPLEX  INTENSIVE 
CARE  cases  were  young  people  wrecked  in  automobile  accidents,  often 
with  no  insurance  coverage.  The  fact  that  other  patient's  charges 
subsidized  this  type  of  catastrophic  illness—indeed  the  mere  fact  that 
such  patients  were  admitted  without  insurance—suggests  how  much  the 
study  hospital  played  Robin  Hood  and  insurance  company  for  its  community. 

The  moderating  effects  of  risk  bearing  and  distributional  factors 
are  illustrated  in  columns  PJT  and  Pjjj  in  Table  2.  The  optimal  price 
for  COMPLEX  INTENSIVE  CARE  is  reduced  from  $935  to  $387  per  day.  Never- 
theless, becasue  of  the  relatively  high  marginal  cost  for  these  cases,  this 
adjustment  still  represents  an  increase  over  the  current  daily  rate. 
For  a  majority  of  the  diagnostic  categories,  in  fact,  the  P   and  Pni 
optimal  prices  were  quite  close  to  the  current  daily  rates.  Except  for 
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OPEN  HEART  SURGERY,  GASTROINTESTINAL  MEDICAL  SIMPLE,  BACK  PAIN,  SIMPLE 
SURGICAL  TRAUMA,  COMPLEX  INTENSIVE  CARE,  CHRONIC  RENAL  DIALYSIS,  and 
ADVERSE  DRUG  EFFECTS,  all  prices  in  column  P   were  within  twenty  percent 
of  their  current  values.  It  is  further  noteworthy  that  the  addition  of 
income  distributional  considerations  had  little  effect  on  the  results. 
With  the  exception  of  an  increase  in  the  daily  charge  for  OPEN  HEART 
SURGERY,  the  prices  in  column  Pttt  are  virtually  indistinguishable  from 
those  in  PTT. 

The  interpretation  of  these  findings  is  not  at  all  clear.  The  near 
identity  of  columns  P  .  and  P   suggests  that  across  diagnoses,  the 
extent  of  insurance  coverage  is  not  correlated  with  income.  Hence,  risk- 
conscious  pricing  is  just  as  good  as  equity-conscious  pricing.  The  finding 
that  optimal  prices  are  so  close  to  current  imputed  rates  suggests  that 

this  system  of  product  classification  is  relatively  neutral  with  respect 

29 
to  insurance  coverage  and  income  distribution.    But  there  is  the  alter- 
native possibility  that  the  study  hospital  is  somehow  pricing  diseases 
"rationally".  I  will  return  to  this  point  below. 


29. 

This  neutrality  may  be  the  result  of  my  aggregating  many  different 
diseases  to  arrive  at  a  manageable  diagnostic  classification.  A 
more  compelling  explanation  is  that  the  fractions  of  Blue  Cross  and 
commercially  insured  patients  is  relatively  constant  across  illnesses. 
Although  there  is  considerable  substitution  among  Medicare  and  Medicaid 
patients  across  illnesses,  their  combined  proportion  was  also  relatively 
constant.  Since  my  welfare  function  is  individualistic  only  with 
respect  to  income,  each  disease  turns  out  to  be  "neutral".  It 
would  be  interesting  to  repeat  these  results  for  a  social  welfare 
function  based  on  age,  sex  and  race. 
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The  sensitivity  of  these  results  to  variations  in  the  absolute  risk 
aversion  parameter  R  is  depicted  in  Figure  3.  Price  changes  for  Ramsey 
optimal  prices,  and  for  risk  and  distribution  optimal  prices  at  two 
values  of  R  are  shown  for  selected  diagnostic  categories.  At  the  extreme 
value  R  =  0,  the  representative  consumer's  utility  function  is  linear: 
hence,  the  resulting  optimal  prices  correct  only  for  the  distortion 
induced  by  insurance  subsidization. 

Most  of  resulting  price  variations  were  typified  by  those  for 
RESPIRATORY  DISEASE  and  ABORTION  AND  D.  &  C.  in  the  figure.  As  risk- 
bearing  and  distributional  considerations  became  more  important,  the 
optimal  prices  on  the  less  expensive,  less  serious  conditions  approached 
the  imputed  current  daily  rates.  The  same  qualititive  results  were  obtained 
for  such  diagnostic  categories  as  E.N.T.  and  OPHTHALMOLOGIC  SURGERY  and 
ADVERSE  DRUG  EFFECTS,  where  the  Ramsey  optimal  deviations  from  current 
prices  were  more  marked.  The  results  for  OPEN  HEART  SURGERY  illustrate 
a  similar  effect  for  expensive,  serious  illness.  There  were,  however, 
exceptions.  For  example,  the  price  elasticity  of  length  of  stay  for 
HEART  ATTACKS  was  sufficiently  high  that  the  introduction  of  insurance 
corrections  actually  raised  the  optimal  daily  rate.  The  move  to  the 
optimal  daily  rate  at  R  =  2  x  10"^  was  an  increase  because  the  estimated 
value  of  cov[As,x.js]  across  all  heart  attack  cases  was  actually  negative. 
This  observation  resulted  from  the  fact  that  higher  income  and  better 
insured  individuals  had  longer  post-infarction  recuperation  periods  than 
lower  income  individuals.  The  same  effect  was  noted  in  the  case  of 
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disastrous  strokes.  The  recuperative  period  after  strokes  was  sufficiently 

income  and  price  sensitive  that  the  hospital  must  compensate  low  income 

30 
individuals  by  taxing  the  strokes. 

One  might  ask  which  of  the  two  alternative  pricing  systems  is 
superior  in  terms  of  social  welfare.  Unfortunately,  I  did  not  employ  the 
kind  of  unified  theory  of  consumer  utility  necessary  to  make  absolute 
social  welfare  comparisons.  However,  it  is  possible  to  compare  the  improve- 
ments in  social  welfare  achieved  by  the  move  to  optimal  prices  for  each 
pricing  system.  We  can  approximate  the  welfare  gain  for  a  representative 
individual  achieved  by  shifting  to  optimal  prices  as 


AV  ,.  I,  ^-  APl  (14) 


where  Ap.  represents  the  absolute  price  change.  Using  the  theory  developed 
in  Section  2,  and  assuming  zero  cross-price  elasticities,  we  get 

AV  %  -  e.  {  r.cov[As,xis]  +  x.ECXj.JO-n^d-r.))  }  APi    (15) 

This  expression  can  be  evaluated  from  the  above  optimal  pricing  results. 
These  calculations  are  presented  in  Table  3,  which  indicates  the  welfare 


30. 

This  conclusion  arises  in  part  because  our  optimal  price  formula  in 
(9)  assumes  that  the  insurance  premium  structure  is  regressive. 
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gain  achieved  by  the  move  from  current  to  risk  optimal  prices  or  from 

current  to  risk  and  distribution  optimal  prices  for  both  product 

31 
classification  schemes. 

As  Table  3  suggests,  the  welfare  improvements  resulting  from  the 

move  to  optimal  charges  for  ancillary  services  and  daily  accommodations 

were  substantial,  while  the  welfare  gain  associated  with  optimal  diagnos- 

tically  oriented  daily  rates  was  no  more  than  one  percent  of  the  current 

32 
hospital  charge  per  case. 

The  conventional  system  of  charges  according  to  ancillary  services, 

it  appears,  has  a  much  greater  capability  of  discriminating  among  patients 

of  different  risk  classes  than  the  hypothetical  alternative  system  of  per 

diem  charges  according  to  diagnosis.  In  principal,  of  course,  we  could 

have  a  rate  structure  which  is  differentiated  in  both  dimensions,  with 

different  rates  for  private  or  ward  rooms  for  different  types  of  illnesses, 

It  is  unclear,  however,  how  burdensome  such  a  rate  structure  would  be. 

In  a  second  best  setting  in  which  we  can  choose  only  one  system,  the 

33 
conventional  method  at  least  appears  to  have  more  potential. 


31 


The  calculations  of  AV  in  Table  3  use  the  values  of  x.  and  n-j-j  at  the 
optimal  prices.  Similar  results  were  obtained  when  the  current  values 


of  x.j  and  n-j -j  were  used. 

32. 

Variations  in  AV  in  the  second  row  are  within  the  error  of  approximation 
of  formula  (15). 

33. 

This  tentative  conclusion  assumes  that  the  current  rate  structure  is  no 
better  or  worse  for  consumer  welfare  than  a  system  of  diagnostically- 
oriented  daily  rates  imputed  from  current  charges.  The  findings  in  Table 
3  also  suggest  that  diagnosis-based  rates  can  be  determined  from  current 
charges  without  much  welfare  loss.  This  conclusion,  if  correct,  greatly 
simplifies  the  task  of  constructing  such  rates,  since  few  if  any 
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4.  Pricing  Rules  for  Hospitals 

The  finding  that  risk  and  distribution  optimal  rates  were  in  many 
cases  close  to  current  prices  is  not  really  so  coincidental.  There  is  a 
natural  tendency  for  equity  and  risk-bearing  considerations  to  counter- 
balance efficiency.  This  is  not  the  place  to  quarrel  over  the  objective 
function  of  nonprofit  enterprises.  But  it  is  important  to  recognize  that 
there  are  many  factors  in  the  current  regulatory  environment  which  actually 
push  hospitals  toward  a  form  of  welfare-oriented  price  discrimination. 

It  is  common  practice  in  hospital  finance,  for  example,  to  mark  up 
the  prices  of  so-called  "high  volume"  routine  items.  The  logic  behind 
this  rule  of  thumb  is  straightforward.  Suppose  the  price  setter  must 
raise  additional  revenues.  If  the  demand  for  most  hospital  services  is 
price  inelastic,  or  if  the  price  setter  has  little  information  by  which  to 
distinguish  the  price  elasticities  of  various  services,  then  it  makes  sense 
to  make  a  small  price  increment  on  a  high-volume  item.  In  a  regulatory 
regime  where  each  price  change  is  publically  scrutinized,  it  is  much  easier 
to  raise  $10,000  by  incrementing  the  charge  for  a  blood  sugar  by  fifty 
cents  than  by  raising  the  charge  for  a  pneumonencephalogram  by  $250.  To 
a  great  extent,  the  substantial  markup  on  routine,  high-volume  items 
observed  in  the  study  hospital  (and  probably  in  most  other  hospitals)  is 


(footnote  #  33  continued  from  prior  page.) 

hospitals  can  produce  a  detailed  costing  analysis  and  patient  classi- 
fication of  the  sort  used  in  the  current  study.  For  some  attempts  to 
impute  diagnostically-oriented  rates  from  current  charges,  see  Thompson, 
Fetter  and  Mross  (1975). 
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the  historical  result  of  repeated  exercises  in  this  type  of  logic. 

This  is  not  the  only  basis  for  the  cross-subsidization  which  is  so 
commonplace  in  the  hospital's  price  structure.  For  a  variety  of  reasons, 
the  hospital  administrator  is  always  under  pressure  to  generate  sufficient 
demand  to  justify  the  existence  of  certain  prestigious  services.  Further- 
more, in  some  cases  there  may  be  special  price  adjustments  for  those 
procedures  used  by  the  hospital's  most  renown  doctors.  Finally,  there  is 
the  phenomenon  of  differential  regulatory  noise  by  various  third  party 
payors.  As  long  as  some  third  parites  generate  more  flak  about  reimbursing 
some  services  than  others,  the  price  setter  is  going  to  shift  around  the 
rate  structure  to  reflect  each  third  party's  path  of  least  resistance. 

In  the  process  of  trying  to  satisfy  so  many  watchdogs  and  gadflies, 
the  hospital  may  eventually  end  up  with  a  price  structure  approximating 
the  second  best  optimum.  One  might  not  regard  this  as  the  simplest  price 
setting  algorithm.  But  the  fact  is  that  if  (say)  a  state  Medicaid  agency 
yells  loud  enough,  a  hospital  will  make  the  rich  patients  pay. 

As  we  approach  a  regime  in  which  hospital  regulation  becomes  more 
coherent  and  centralized,  we  will  want  to  develop  more  operational  rules 
for  setting  charges.  If  a  regulatory  agency  decides  that  a  particular 
hospital's  revenues  reflect  excessive  organizational  slack  or  too  much 
standby  capacity,  then  there  will  have  to  be  some  rational  method  for 
adjusting  charges  accordingly.  Hospitals  are  not  expected  to  collect  all 
of  the  managerial  data  necessary  to  replicate  this  sort  of  pricing  experiment. 
But  one  can  conceive  of  a  system  in  which  the  hospital's  services  are 
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partitioned  into  broad  functional  categories;  short-run  direct  costs  are 
estimated  without  the  typical  full -cost  allocation  process;  and  the 
necessary  overhead  is  raised  by  price  markups  which  explicitly  reflect 
the  distribution  of  income,  insurance  coverage,  and  case  severity  across 
these  product  categories.  Such  an  approximation  method  would  at  least  make 
pricing  objectives  explicit.  It  would  also  dispense  with  the  theoretical 

and  behavioral  fiction  that  hospitals  price  at  a  magically  derived,  fully 

34 
allocated  average  cost. 

Does  this  experiment  give  us  any  definitive  rule  about  the  type  of 
product  to  price?  The  fact  that  the  conventional  pricing  system  already 
has  some  built-in  discriminatory  capabilities  is,  in  a  way,  a  mixed 
blessing.  For  the  potential  distortions  from  errors  are  as  great  as 
the  potential  gains.  Many  of  the  price  adjustments  in  the  above  experiment 
may  have  resulted  from  differences  in  the  style  or  type  of  clinical  care 
received  by  rich  and  poor  patients.  One  could  view  these  class  distinc- 
tions as  an  opportunity  to  price  discriminate.  For  example,  in  Table  1, 
column  PtTTj  the  study  hospital  could  raise  the  private  room  rate  by 


34. 

For  an  earlier  critique  of  average  cost  pricing  in  hospitals,  see  Davis 
(1971).  See  also  Berki  (1972).  There  is  the  additional  and  possibly  more 
important  advantage  to  the  explicit  accounting  of  marginal  costs  in  this 
type  of  fixed  capacity  institution.  A  manager  may  be  able  to  use  over- 
head assignments  as  internal  incentive  payments  for  efficient  perfor- 
mance. This  is  to  be  distinguished  from  the  current  accounting  mysticism 
in  which  the  manager  of  chemistry  laboratory  is  socked  with  a  huge 
accounting  loss  just  because  the  regulator's  accounting  form  by  rule 
assigns  (say)  22%  of  the  laundary  expenses  to  his  cost  center.  These 
internal  control  issues  will  be  considered  elsewhere. 
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twenty  dollars  in  order  to  lower  the  semiprivate  and  especially  the  ward 
room  rate.  But  if  one  regards  opportunity  to  discriminate  room  rates  by 
social  class  as  an  invitation  to  provide  lower  quality  medical  care  to 
poorer  patients,  then  the  conventional  charge  system  is  plainly  unacceptable. 

This  suggests  that  the  most  appropriate  rate  structure  for  hospitals 
would  be  a  hybrid  of  the  conventional  pricing  system  and  a  more  neutral, 
diagnosis-based  rate  structure.  Although  I  have  not  formally  derived  an 
optimal  mixing  for  (say),  diagnosis-based  entrance  fees  and  service-based 
marginal  charges,  one  can  get  a  rough  idea  of  the  magnitudes  of  these 
charges  from  the  last  two  columns  of  Table  2.  If  we  constrain  our  pricing 
system  so  that  entrance  tolls  are  insured  and  marginal  prices  represent 
patient  payments,  then  column  QTT  tells  us  the  insured  magnitude  of 
entrance  tolls  for  each  diagnosis  and  column  Q  tells  us  how  much  the  patient 
actually  pays  out-of-pocket  per  diem.  In  fact  the  possibility  that 
hospital's  could  display  their  out-of-pocket  consumers'  prices  separately 
from  third  party  tolls  seems  to  be  much  more  logical  than  the  current 
cumbersome  billing  system. 

In  principle,  one  can  imagine  all  sorts  of  interesting  block  pricing 
arrangements.  Third  parties  could  reimburse  hospitals  by  (say)  diagnosis- 
specific  set  up  charges  and  marginal  per  diem  rates.  Or  the  consumer  could 
pay  a  deductible  based  on  both  diagnosis  and  type  of  accommodation,  while 
third  parties  would  reimburse  according  to  conventional  ancillary  service 
and  accommodation  charges.  These  possibilities  should  be  the  focus  of 
future  research. 
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Appendix:  This  appendix  presents  those  methods  used  to  estimate  price 
elasticities  for  various  hospital  services.  Price  elasticities  consisted 
of  two  components:  the  price  elasticity  of  demand  conditional  upon 
admission;  and  the  price  elasticity  of  admission.  The  former  were  obtained 
from  regression  results  displayed  below.  The  latter  were  derived  from 
my  best  guesses  based  upon  demand  studies  in  the  literature. 

Separate  sets  of  independent  regressions  were  performed  on  the  in- 
patient sample  for  both  the  conventional  product  classification  and  for 
the  diagnosis-based  classification.  In  the  first  set  of  29  regressions, 
the  dependent  variables  were  the  25  ancillary  services  consumed  per  hospital 
admission  and  the  inpatient  lengths  of  stay  for  the  four  different  types 
of  room  accommodation.  Except  for  patients  with  ACUTE  TERMINAL  ILLNESS, 
all  13,273  admissions  were  included  as  observations.  In  the  second  set  of 
regressions,  the  inpatient  sample  was  partitioned  into  29  diagnostic 
categories  and  a  separate  regression  was  performed  for  each  subsample  with 
inpatient  length  of  stay  as  the  dependent  variable.  Hence,  the  first  set 
of  regressions  estimates  the  determinants  of  consumption  per  case  for 
each  ancillary  service  and  of  length  of  stay  per  case  for  each  type  of 
room  accommodation.  The  second  set  of  regressions  estimates  the  determinants  of 
inpatient  length  of  stay  for  each  diagnosis. 

In  the  first  set  of  regressions,  explanatory  variables  included:  the 
patient's  copayment  fraction  derived  from  the  terms  of  his  insurance 
policy  (COPAY,  ranging  from  0  to  1),  the  natural  logarithm  of  patient 
age  {In   AGE),  a  dummy  variable  equal  to  1  if  the  patient's  primary 
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accommodation  was  a  ward  bed  (WARD);  and  dummy  variables  for  the  patient's 

35 
diagnostic  classification.    The  WARD  dummy  variable  was  included  as  a 

reasonable  proxy  for  income.  The  other  age  and  diagnostic  variables  were 

included  because  the  extent  of  insurance  coverage  is  likely  to  vary 

systematically  with  these  demand  determinants. 

Table  A  presents  the  first  set  of  regression  results.  Indicated  are 

the  coefficient  estimates  for  the  constant  term,  COPAY,  In   AGE  and  WARD, 

2 
their  standard  errors,  the  mean  value  of  the  dependent  variable,  the  R 

for  the  regression,  and  the  estimated  coinsurance  elasticity  of  demand  at 

*u         •         *  36 
the  average  coinsurance  rate. 

As  one  might  surmise  from  the  observed  mean  values  of  certain 

dependent  variables,  some  types  of  ancillary  services  were  often  not 

consumed  at  all  during  an  admission.  Although  this  might  produce  biases 


35. 

Only  the  coefficients  of  the  constant  term,  COPAY,  £n   AGE  and  WARD 
are  presented  in  Table  A.  These  regressions  were  performed  by  trans- 
forming the  dependent  variables  into  their  deviations  from  their 
mean  values  for  each  diagnostic  category.  Therefore,  to  obtain  the 
predicted  value  of  the  dependent  variable  for  any  given  observation, 
we  must  add  back  the  mean  value  of  the  dependent  variable  for  that 
patient's  diagnosis. 

36. 

MEAN  represents  the  mean  value  of  the  dependent  variable  over  all 
diagnoses.  The  R^  statistic  indicates  the  fraction  of  the  variance 
of  the  untransformed  dependent  variable  explained  by  the  COPAY, 
In   AGE,  WARD  and  the  diagnosis  dummy  variables. 
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of  sample  truncation,  the  fact  is  that  these  dependent  variables  were 
usually  consumed  no  more  than  once  during  an  admission  (eg.,  CARDIAC 
CATHETERIZATION  LAB,  MAJOR  SURGERY,  ANGIOGRAPHY  STUDY).  Hence,  these 
particular  regressions  are  best  viewed  as  the  equivalent  of  linear  pro- 
bability models.  If  this  interpretation  is  valid,  the  regression  results 
for  (say)  MINOR  SURGERY  indicate  that  a  shift  from  full  coverage  to  no 
coverage  lowers  the  probability  of  receiving  a  minor  surgical  operation 
by  5.4  percent.  To  be  sure,  there  will  be  heteroskedasticity-a  problem 
present  in  all  of  the  regressions  because  the  discrete  nature  of  the 
dependent  variables.  But  it  is  not  clear  how  much  efficiency  loss  or 
bias  in  the  estimates  of  the  standard  errors  is  present 
for  such  a  large  sample.  Although  one  might  have  used  a  Tobin-modified 
probit  procedure  on  a  subsample  of  observations,  my  suspicion  is  that 
these  ordinary  least  squares  estimates  provide  a  satisfactory  indication 
of  the  relative  magnitudes  of  the  COPAY  coefficients. 

As  the  results  in  Table  A  suggest,  the  inpatient  use  of  various 
types  of  ancillary  services  is  significantly  price  sensitive,  but  the 
price  sensitivities  are  relatively  small.  And  at  the  average  copayment 
fraction  of  about  10%,  the  resulting  price  elasticities  are  all  less  than 
0.03. 

Although  the  COPAY  coefficients  are  the  focus  of  the  analysis,  the 
other  results  provide  some  interesting  insights  into  the  determinants 
of  hospital  care.  Although  many  in   AGE  coefficients  were  significantly 
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positive,  there  were  significant  negative  coefficients  for  the  surgical 
procedures,  SEROLOGICAL  TEST,  and  NEURORADIOLOGY  STUDY.  For  surgical 
services,  these  findings  may  reflect  the  fact  that  age  represents  a 
substantial  risk  factor  in  the  decision  to  operate.  The  result  for 
NEURORADIOLOGICAL  STUDY  probably  represents  the  dominance  of  traumatic 
head  injuries  and  other  acute  intracranial  catastrophes  among  younger 
individuals  or,  again,  the  increased  risk  of  complications  from  these 
xray  studies  in  the  elderly.  Similarly,  serological  tests  comprise  mostly 
diagnostic  screens  for  syphilis,  hepatitis  and  pregnancy. 

If  the  WARD  dummy  in  fact  reflects  income,  then  income  elastic  goods 
should  have  negative  coefficients.  The  fact  that  some  WARD  coefficients 
are  significantly  positive  reflects  a  mix  of  factors.  The  WARD  variable 
may  reflect  the  seriousness  of  illness,  or  the  substitution  of  alternative 
types  of  treatments  as  income  or  social  class  varies.  The  positive 
coefficient  in  the  ward  dummy  in  the  PHYSICAL  THERAPY  regression  may 
represent  the  fact  that  WARD  patients  are  more  bed-ridden.  The  positive 
coefficient  in  the  ROUTINE  URINALYSIS  regression  or  for  MICROBIOLOGY 
SPECIMEN  may  reflect  a  higher  incidence  of  infection.  On  the  other  hand, 
the  significant  coefficient  in  CENTRAL  SUPPLY  ITEM  may  reflect  the 
increased  dependence  of  ward  patients  on  hospital-supplied  amenities.  The 
negative  sign  in  the  DRUG  ORDER  regression  suggests  that  higher  income 
patients  are  generally  willing  to  pay  for  palliative  measures  for  insomnia, 
pain  and  constipation.  The  strong  negative  coefficient  for  the  WARD  dummy 
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under  intensive  care  days  is  bothersome.  Sicker  ward  patients  may  have 
died  in  the  ICU  earlier  (despite  my  attempt  to  exclude  the  early  deaths 
from  the  sample),  but  I  doubt  if  this  is  the  only  factor.  The  fact  that 
so  many  WARD  coefficients  are  negative  suggests  that  hospital  care  is 
a  "normal  good".  These  questions  clearly  need  further  research,  as  they 
are  crucial  to  the  optimal  pricing  results  when  distributional  considera- 
tions enter. 

Table  B  presents  the  regressions  for  length  of  stay  for  each  of  the 
29  separate  diagnostic  categories.  Again,  many  of  the  COPAY  coefficients 
are  significant  but  relatively  small.  Surprisingly,  some  of  the  more 
serious  illnesses  have  the  most  price  sensitive  length  of  stay.  One 
interpretation  of  this  finding  is  that  the  magnitude  of  the  recuperative 
period  after  an  initial  insult  is  sufficiently  discretionary  to  be  sensitive 
to  price  variations.  This  is  especially  true  for  CANCER  SURGERY,  HEART 
ATTACK,  and  HEART  DISEASE  COMPLICATED.  The  results  are  consistent  with 
a  length  of  stay  elasticity  of  0.04  for  all  types  of  illnesses  estimated 
by  Newhouse  and  Phelps  (1976). 

Most  of  the  WARD  coefficients  in  these  regressions  are  insignificant. 
The  few  which  are  significant  have  positive  coefficients.  Does  this  mean 
in  those  cases  that  hospital  stay  is  an  inferior  good?  Again,  this  finding 
may  reflect  the  fact  that  poorer  patients  are  more  seriously  ill.  But 
a  more  attractive  interpretation  in  some  cases  may  be  the  availability  of 
alternatives  to  continued  hospitalization  for  higher  income  patients. 
Staying  in  the  hospital  after  an  abortion  may  indeed  be  an  inferior  good. 
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To  obtain  the  total  elasticity  of  consumption  for  each  of  these 
product  descriptions  we  must  increment  these  inpatient  elasticities 
by  an  estimate  of  the  elasticity  of  demand  for  admission.  In  the  alter- 
native product  classification  of  diagnosis-specific  length  of  stay. 
I  based  my  calculations  on  the  aggregate  estimate  of  0.17  presented 
recently  by  Newhouse  and  Phelps.  Each  of  the  29  diagnoses  was  graded 

independently  in  terms  of  severity  and  attributed  an  elasticity  of  0.24, 

36 
0.17  or  0.10,  depending  upon  the  presumed  case  severity. 

For  the  conventional  product  classification  based  on  ancillary 
services  and  patient  days  by  type  of  accommodation,  the  problem  is  more 
difficult.  To  begin  with,  there  are  no  separate  estimates  available  in  the 
literature  for  the  admission  elasticity  with  respect  to  the  ancillary 
service  price,  although  my  suspicion  is  that  it  is  smaller  than  that  for 
the  daily  room  rate.  Secondly,  even  if  we  assume  the  inpatient  demand 
ancillary  services  have  zero  cross-elasticities,  it  is  still  possible  that 
the  admission  decision  is  sensitive  to  all  ancillary  prices.  If  there 
were  a  single  coinsurance  rate  for  all  hospital  services,  then  the  coin- 
surance elasticity  of  admission  would  represent  the  sum  of  the  price 
elasticities  of  admission  with  respect  to  each  ancillary  service.  Hence, 


36. 

In  an  alternative  experiment,   I  tried  incrementing  each  conditional 
elasticity  by  0.17,  independent  of  the  presumed  severity  of  the 
diagnosis.     Although  the  Ramsey-optimal   prices  were  somewhat 
different,  the  risk  and  distribution  optimal   prices  were  again  very 
close  to  the  current  imputed  charges. 
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the  individual  admission  elasticities  are  likely  to  be  extremely  small. 
As  a  reasonable  compromise,  I  incremented  each  of  the  ancillary  service 

elasticities  by  0.01,  the  intensive  care  days  elasticity  by  0.05  and  the 

37 
patient  days  elasticity  by  0.10. 


37. 

In  some  other  experiments,  I  measured  the  effect  of  varying  the  price 
elasticity  of  one  item.  For  example,  changing  the  elasticity  of 
INTENSIVE  CARE  days  had  a  marked  effect  on  its  optimal  price  in  all 
versions,  but  little  effect  on  the  other  product  prices. 
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